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Summary: It has recently been experimentally demonstrated that pigs exposed naturally to Salmonella
on the floor of abattoir holding pens can become infected between two and six hours after being
placed in the pens. In addition we have demonstrated that tonsillar tissue are almost immediately
culture positive following such exposure under experimental conditions. The objective of this study
was to determine the shortest amount of time necessary for infection of selected tissues and to
determine if the tonsil served as a route for Salmonella entry into lymphoid tissues draining the tonsil.
Forty-four Salmonella-negative, market age pigs (90 to 110 kg) were fasted overnight and exposed
to approximately 2 X 106 Salmonella enterica serotype Typhimurium strain X4232 (nalidixic acid
resistant). The bacteria were mixed with a fecal slurry and the slurry spread on the floor of the pens.
Pigs were euthanized at 15, 30, 45, 60 and 120 minutes following initial exposure. Tonsil of the soft
palate, medial retropharyngeal lymph node, ileocecal lymph node, a five centimeter section of the
terminal ileum, cecal contents and 100 ml of blood were cultured for Salmonella. Strain X4232 was
isolated from 98 % (43/44) of tonsils. Strain X4232 was isolated from the ileocecal lymph node within
45 minutes (2/9 pigs), terminal ileum within 15 minutes (1/9 pigs), cecal contents within 15 minutes (1/9
pigs), and blood within 45 minutes (1/9 pigs). Strain X4232 was not recovered from the medial
retropharyngeal lymph node, indicating that the organism did not move rapidly into this node from
the tonsil of the soft palate. Results of this study indicate that Salmonella can be recovered from
selected tissues in market age swine in less than the normal two hour abattoir holding time.
Introduction: It has been demonstrated that a variety of Salmonella serotypes can be recovered from
holding pen floors at abattoirs and that swine can become acutely infected with salmonellae during
lairage at these facilities (Hurd, et al 2001a and b, McKean, et al. 2001). Strategies have been proposed
to prevent or lessen this rapid infection including decreasing or totally eliminating the time pigs are held
in lairage. Earlier work in our laboratory demonstrated that salmonellae can be recovered from the
tonsil of the soft palate within two hours following oral exposure. The present study was conducted to
determine if the tonsil could serve as a portal of entry for salmonella into pork and just how rapidly
salmonellae could be found in intestinal sites and associated lymphoid tissues following oral exposure.
Methods: Forty-four pigs weighing 90 to 110 kg were purchased from a high-health status herd two
weeks prior to challenge exposure. The facilities could accommodate a maximum of 12 pigs at a
time and the experiment was repeated 4X. Fecal samples were obtained on all pigs on days -12, -5
and -3 and cultured for salmonella by the method of Hurd, et al 2001a. On day 0 all pigs were
challenged orally with Salmonella enterica serotype Typimurium strain X4232 (nalidixic acid resistant).
The organism was grown overnight in tryptose broth and added to a slurry composed of 7 parts pig
feces and 4 parts water. The slurry contained approximately 2 X 106 strain X4232 per ml and was spread
on about 1 m2 of the pen floor. Pigs were anesthetized, bled for culture, exsanguinated and necropsied
at 15, 30, 45, 60 and 120 minutes following oral exposure to strain X4232. Tissues were collected
aseptically and cultured for strain X4232 on nalidixic acid-containing media. Tissues sampled were
100 ml blood, tonsil of the soft palate, medial retropharyngeal and ileocecal lymph nodes, terminal
ileum, and cecal contents. The blood was withdrawn from the anterior vena cava prior to exsanguination
and was enriched in peptone water containing 1% SPS.
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Results: Culture results from four trials were combined and are presented in Table 1. tonsillar tissues
were uniformly culture positive for strain X4232 within 15 minutes of exposure to the organism via the
pen floor. Retropharyngeal lymph nodes were negative on all pigs at all time points. Intestinal sites
were culture positive in 2/9 pigs euthanized 15 minutes following exposure. Strain X4232 was recovered
from the ileocecal lymph node in as little as 30 minutes following oral exposure (1/9 pigs).
Conclusions: Based on the results of this study, it does not appear that the tonsil of the soft palate is a
major portal for peracute entry of salmonellae into draining lymphoid tissues. Also, salmonellae can be
recovered from intestinal sites of pigs in as little as 15 minutes following oral exposure via the pen floor.
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Table 1. Salmonella recovery from tissues and intestinal contents. Pigs were euthanized and necropsied 15, 30,
45, 60 and 120 minutes following exposure. Values are the number of pigs positive for Salmonella vs the total
number of pigs necropsied at each time point.
